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A Data

A.1 Sources

For the outcome variables, I scraped an event-based workplace accidents dataset from Ori-
entTrans@IT’s work safety accidents section between July 11, 2000, and December 31, 2005.
OrientTrans@IT is an Internet company that owns, publishes, and manages the largest work
safety-related dataset in China. Information contained in this dataset is identical to that
published by the State Administration of Work Safety’s (SAWS) website after comparison.
However, the dataset published by the government website is not consistently available to
the public. Sometimes, data only shows in the Internet Explorer browser in the Windows
system but not in other browsers and operating systems.! The first accident in this dataset
took place on July 11, 2000. Data after December 31, 2005, is available, but it is not useful
for the difference-in-differences (DD) design.

There were 13,382 entries in total. Each entry recorded the time, location, technical
cause, and number of deaths but did not contain any identifiers. Here are two examples
translated into English:

Example 1. “At 11:10 p.m. on September 8, 2002, in Fengrian county, Xi’an, Shaanxi
province, an oil tank (registered plate number A20493) overturned in the Jiudiangou section
of National Route 316 and resulted in 3 deaths.”

Example 2. “At 9:50 a.m. on October 5, 2004, in Zhongkai Industrial Park in Huizhou,
Guangdong province, a fire accident occurred in a three-floored storage building owned by LG
Electronics Ltd. The accident resulted in four minor injuries, one death, and one person
missing.”

Leaving out the cases where the number of death cannot be determined,? there are 13,356
reported accidents. Figure A1l shows the distribution of the death toll in all work safety
accidents. As expected, the data was right-skewed: accidents with one death accounted for
about 50% of entries. The maximum death toll in an accident was 300, the minimum was
zero, and the average number of deaths per accident was 3.25. There were six reported
cases with zero death. The accident description clearly indicated that no one died in these

accidents (rather than “missing” or “corpse not found”). I dropped the six cases from the

!The website address is http://media.chinasafety.gov.cn:8090/iSystem/shigumain.jsp. When I
tried to access it on January 4, 2019, via Chrome in macOS Sierra (Version 10.12.6), the pop-up message read
“This page isn’t working,” and “media.chinasafety.gov.cn didn’t send any data.”. T compared the dataset
for this research period from both sources, which are identical.

2There are 26 cases where casualty information is missing. For example, in case 14861, it reads, “At 7:30
p.m. on May 16, 2001, an explosion happened in Tiebei Tiexing gasoline station located in Meihekou, Jilin
province. One of the seven injured staff members was in critical condition. All of them were sent to the
hospital for treatment. However, the cause remained unknown.”


http://www.safehoo.com/Case/notice/
http://www.safehoo.com/about/trans.shtml
http://media.chinasafety.gov.cn:8090/iSystem/shigumain.jsp
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Figure A1l: Histogram of Workplace Accident Casualties

analysis because this research focuses on deaths in work safety accidents. This step resulted
in 13,350 accidents in total.

This data set has several advantages compared with other available sources. First, the
data covered the before and after the death cap incentive change for 31 province-unit in
China. Such systematic documentation of work safety accidents since the early 2000s was
rare. While data before 2000 was unavailable, there are enough observations for meaningful
statistical analysis. Second, the event-based data contained a wealth of information on each
accident compared with aggregated official records. This structure affords more flexibility in
data aggregation. For instance, statistical yearbooks in China, such as China Coal Industry
Yearbook, record only the number of deaths in some key sectors annually (Jia, 2017). Fisman
and Wang (2017) gathered a more granular data set. They hand-collected province-level
quarterly reported work safety deaths from the People’s Daily for 2005-2012 and requested
non-publicly available data from SAWS. Comparing Fisman and Wang’s data and my data
in 2005, the only overlap period, I found that the aggregated death toll in each province was
smaller in my data set than that in theirs. Because their data set was aggregated, I could not
compare the event-based entries in two datasets and determine how they overlap. However,

for the DD design, the missing data may not pose a severe threat to inference, especially when



covariates are included in the estimator. If I invoke the assumption of “missing at random,”
this data set could be considered a random sample of Fisman and Wang’s data. Further,
because Fisman and Wang’s data was aggregated at the province level, it is not useful for
comparisons across sectors. And because only post-treatment periods were recorded in the
dataset, it is not suitable for the DD design.

A.2 Coding Procedures

Coding the outcome variables took three steps. First, I used a dictionary method to parse
the timing and location information from text chunks in each entry and code all the data.
I used the county-level administrative code from the National Bureau of Statistics 2017
version to code the data for the location.® The first two digits in the administrative code
represent the province, the next two represent the prefecture, and the last two represent the
county. One problem with the dictionary method is that it overwrites codes. If the accident
description contains different location names, this approach is error-prone. For instance, if
the text chunk says, “in province A, a truck owned by a commercial transportation company
in province B, overturned.” This coding procedure would match the location of this accident
first with province A and then overwrite it as province B. It is incorrect. To address this
concern, I manually coded all the locations again and corrected the remaining mistakes.

Second, I coded sectoral information for each entry. In the official documents published
in 2006, there were six categories: coal mining, IMCT, fireworks, transportation (including
road, railway, navigation, and agricultural machinery), fire, and fishery, where the IMCT
category includes workplace deaths in industrials, non-coal mining, commercial, and trade
(Wang, 2006). Because I were dealing with data before 2006, I slightly modified the cate-
gorization for this research. I classified accidents into seven categories: coal mining, other
mining, into seven different categories: coal mining, other mining, fire, IMCT, railway, road
traffic, and unclassified. Unclassified includes fishery, agriculture, navigation, and aviation;
IMCT includes industries, machinery production, commerce, and trade; and other death cat-
egories are straightforward. The difference in categorization is unlikely to bias the estimates.
Additionally, I used a dictionary method to classify each entry into different categories to
cross-validate the manual coding (see Table Al). I compared the inconsistent coding and
corrected the remaining mistakes.

Lastly, because the treatment occurred at the province level, I collapsed the data by
province-year. This step should generate a panel data set for 31 province-level units for

six years, from 2000 to 2005, hence 186 provinces x year observations. However, because

31 downloaded the information on July 15, 2017, from the government website, which is no longer valid.
The new address with similar information can be found here, last accessed on January 5, 2019.


http://www.stats.gov.cn/tjsj/tjbz/xzqhdm/201703/t20170310_1471429.html
http://www.stats.gov.cn/tjsj/tjbz/tjyqhdmhcxhfdm/2016/index.html

the earliest recorded accident in the dataset occurred on July 11, 2000, the reported work

safety accidents covered 21 provincial units only in 2000. This resulted in 176 province-year

observations. Note that not all sector-level information is available for all province-year

during the research period.

Table Al: Accident Classification Cross-Validation: Dictionary Method vs. Manual Coding

Manual coding

Dict. method

Coal mine Other mine Fire IMCT Railway Road Others Total
Mine 7,651 1,424 14 639 3 104 13 9,845
Fire 0 0 136 6 0 0 1 143
Railway 0 0 0 0 1 0 0 1
Road 5 4 17 22,520 9 2,559
IMCT 0 6 193 0 0 3 202
Others 5 3 86 0 29 469 600
Total 7,661 1,434 160 941 6 2,653 495 13,350

A.3 Summary Statistics

The summary statistics of all variables in the main specification and robustness checks are

presented in Table A2.



Table A2: Summary Statistics

Description Obs Mean Std. Dev. Min Max
Outcomes variables

Deaths (all) 176 244.10 230.40  3.00 1246.00
Deaths (road only) 140  94.10 98.50 1.00  426.00
Deaths (other sectors)! 175 170.10 168.70  3.00  865.00
Accident counts (all) 176 75.60 98.40 1.00 517.00
Accident counts (road only) 140  18.80 2270 1.00 105.00
Accident counts (other sectors) 175 61.00 87.90 1.00 493.00
Accident counts (for death=2) 125 7.73 9.70  1.00 48.00
Accident counts (for death=3) 155 16.20 17.60  1.00  93.00
In(Deaths (all)) 176 4.93 124 110 713
In(Deaths (road only)) 140 3.92 1.28  0.00 6.05
In(Deaths (Other sectors)) 175 4.52 128  1.10 6.76
In(Accident counts (all)) 176 3.50 1.48  0.00 6.25
In(Accident counts (road only)) 140 2.20 1.28  0.00 4.65
In(Accident counts (other sectors)) 175 3.21 1.51  0.00 6.20
In(Accident counts (for death=2)) 125 1.48 1.04  0.00 3.87
In(Accident counts (for death=3)) 155 2.22 1.14  0.00 4.53
Occupational injury insurance claimants (% of total Insured) 170 0.75 1.30  0.00 15.10
Other variables

Avg. death per accident (road only) 140 6.14 3.07  1.00 24.30
Avg. death per accident (other sectors) 175 4.74 5.06 1.10 55.30
Covariates

Party secretary: tenure 186 5.64 2.84  1.00 14.00
Party secretary: age 186 57.90 3.83 46.00 66.00
Party secretary: promotion! 186 0.04 0.20  0.00 1.00
Governor: tenure 186 4.85 1.94 1.00 10.00
Governor: age 186 57.60 4.12  43.00 65.00
Governor: promotion 186 0.10 0.30  0.00 1.00
In(Population) 186  17.20 091 14.70 18.40
% of rural population 186  67.80 15.50 15.50 86.00
In(DMSP-OLS satellite nighttime light) 186 0.32 1.78 -4.63 3.50
In(Tax revenue per capita) 186 7.04 091 5.71 9.83
In(14 Coal output) 186 6.89 2.95 0.00 10.90
In(1+ Mine wage) 186 8.19 3.18  0.00 10.20
In(Transportation wage) 186 9.66 0.31 891 10.40

[a] Deaths (other sectors) where “other sectors” include all categories except for “Road”. Through out this article I use “other
sectors” the same way.

[b] This is Liaoning province in 2002, which is an outlier in the dataset.

[c] Party secretary: Promotion is coded as a dummy variable. It equals to 1 if the party secretary has been promoted at the
beginning of the following year, and 0 otherwise. The same coding principal applies to provincial governors.
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Figure A2: Workplace Accident Reporting Protocols. According to the “Regulations on the
Reporting, Investigation, and Disposition of Work Safety Accidents” (2007), county-level
governments must be notified of all workplace accidents regardless of the scale within one
hour of occurrence. As the severity level increases, more high-level authorities should be
informed.

A.4 Workplace Accidents Reporting Protocols

Figure A2 illustrates the workplace accidents reporting protocols.

A.5 Interviews

I conducted 40 semi-structured interviews with government officials, scholars, and factory
managers in Shanghai and Sichuan. I relied on snowball sampling to get the contact informa-
tion of interviewees, starting with a few scholars and local officials. Among the 40 interviews,
five interviews were cited in this paper. Two interviewees were former department heads in
the prefecture-level Administration of Work Safety (i.e., LAsh90507102, YXsh90507102).
One interviewee was a deputy party secretary of a county-level Development and Reform
Bureau and resigned from the post to join a private insurance company as a manager (i.e.,
XGsh22507102). An interviewee was a professor at a local party school (i.e., DYsh12307102).
Another interviewee was a factory manager (i.e., MMsh90507102). Interviews with others
also inform this paper, but the content was not cited.

Before each interview, I did a short self-introduction and informed the interviewees about
the research project. I also explicitly told them they could end the interview if they did not
want to continue. I did not ask interviewees to sign the consent form on paper, because

researchers with more field experience advised me that such documents may put contacts in



an awkward position, given the tightly controlled political environment. To put interviewees
at ease, I neither recorded the interview nor took notes during the meeting. But I wrote
detailed notes immediately after the meeting, according to memory. The interviews were

conducted as part of the fieldwork approved by the research ethics committee.

B Main Analysis Regression Tables
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Figure A3: Parallel-Trend Visualization in the Treated and Control Group. The outcome
variables for the three figures at the top are workplace accident deaths. The outcome vari-
ables for the figures at the bottom are workplace accident counts. Missing data points indi-
cates no such accident was recorded in the dataset. The vertical line separates the pre-and
post-treatment period by marking 2003, which is one year before the treatment period.

C Additional Robustness Checks

C.1 Parallel Trend Plot

Figure A3 plots the treated and control group average for all outcome variables. The trends

between the treated and control groups were heading in the same direction before 2004.
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C.2 Prefecture-Year and Province-Month Analysis

Table A7: The DD Estimates of the Effect of Death Cap (Unit: Prefecture-Year)

Outcome Variables Death (all) Death (road) Death (others)
Treated group x Treated time —0.205 0.139 —0.391
(0.116) (0.126) (0.088)
Treated time 0.775 0.325 0.372
(0.231) (0.149) (0.201)
Treated group 1.487 0.394 1.237
(0.042) (0.078) (0.032)
Year FE v v v
Province FE v v v
R2 0.082 —0.158 0.239
R2 Adj. 0.232 0.231 0.219
Std.Errors by province by province by province
Observations 1610 891 1411

[a] The outcome variables are log transformed.

Table A8: The DD Estimates of the Effect of Death Cap (Unit: Province-Month)

Outcome Variables Death (all) Death (road) Death (others)
Treated group x Treated time —0.014 0.134 —0.177
(0.181) (0.141) (0.093)
Treated time 1.341 1.704 0.856
(0.215) (0.221) (0.247)
Treated group 1.579 0.160 1.175
(0.103) (0.146) (0.054)
Month FE v v v
Province FE v v v
R2 0.261 —0.151 0.475
R2 Adj. 0.463 0.232 0.439
Std.Errors by province by province by province
Observations 1616 864 1510

[a] The outcome variables are log transformed.

Note that the province-month results are mixed. The direction of the coefficients is
consistent with the hypotheses, but some estimates are not statistically significant. Missing
value may be a major underlying factor. A lower level of aggregation—represented by a

narrower time frame—leads to a higher number of missing data points. For all accidents,

12



21% out of 2046 province-month observations are missing; for traffic accidents, 52% out of
1798 province-month observations are missing; for other accidents, 26% out of 2046 province-
month accidents are missing.

Doing analysis at the prefecture-month level meets two challenges. First, missing obser-
vation is a more severe problem at a lower level of aggregation, such as prefecture-month.
For all accidents, 72% out of 24,420 prefecture-month observations are missing; for traffic
deaths, 89% out of 18,734 prefecture-month observations are missing; for other sectors, 77%
out of 23,892 prefecture-month observations are missing. For example, Figure A4 presents
the missing values across prefecture-month during the research period when the aggregated
death is the outcome variable. This figure details the data from our research period, with
each row representing a different prefecture and every column representing one month.* Sec-
ond, severe missingness means methods like multiple imputation is not applicable because
there is little observed data to condition on. Additionally, much of the data is time-varying,

which will be difficult to impute accurately.

4The figure is created with the R package PanelView, version 1.1.16.
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Figure A5: The Coefficient Density of the Placebo Tests. The outcome variables for the three
figures at the top are workplace accident deaths. The outcome variables for the figures at the
bottom are workplace accident counts. 5,000 Monte Carlo simulations generate the coefficient
distribution in each plot with the control group data. In each simulation, I randomly picked
four provinces as the “placebo-treated,” and the remaining provinces were the “placebo-
control.” Then I calculated the DD estimate with the most stringent specification. The
vertical line marks zero.

C.3 Placebo Test

Another empirical concern is that the main result is a “lucky” draw from all possible com-
binations of treated and control group assignments. The death cap affects the outcome,
not through any meaningful mechanism I considered earlier, but merely as a result of one
particular realization of the assignment. If this is true, the result should be vulnerable
to a placebo test. Following this intuition, I performed 5,000 Monte Carlo simulations on
the control provinces. In each trial, I randomly sampled four provinces and labelled them
as a “placebo-treated group” and the rest as “placebo-control.” Then I computed the DD
coefficients with the most stringent specification. Since none of the control provinces had
implemented the death cap prior to 2006, the coefficients density plot for each outcome vari-
able was expected to be centered around zero. If this was not the case, it indicates that the
placebo test was unsuccessful. Figure A5 shows the result. The distribution is consistent

with the expectation.
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C.4 Outcome Variables: Raw Data

In the main analysis, I did the log transformation for all outcome variables. One concern over
this practice is that data transformation should be avoided when there is no good theoretical
reason to do so. I used the logarithm to discount extreme values in work safety accidents by
province-year. In the event-based raw data, about 50% entries with precisely one death, and
the maximum death toll in an accident was 300. In the aggregated province-year dataset, the
minimum death toll is three, and the maximum is 1,246. The mean is 244.10. The accident
counts range from 1 to 517, with the mean at 75.6 (see Table A2 Summary Statistics).
The large variation may bias the analysis. To address the concern, I redid all the analyses
using raw data. Figure A6 summarizes the regression results.” The directionality remains
consistent with the main hypotheses. Figure A7 visualize the trend of the outcome variables

in the treated and control group.

cl
Aggregate — o5
— 90%
Deaths
Acc. Counts ———
Traffic
Deaths L
Acc. Counts ———
Others
Deaths ———
Acc. Counts ——————
[ T T T T 1
-150 -100 -50 0 50 100
DD Coefficient

Figure A6: The DD Estimates of the Effect of the Death Cap on Reported Workplace
Accident Deaths and Accident Counts (Raw Data). The wide horizontal bars represent
90% asymptotic confidence intervals, and narrow horizontal bars represent 95% confidence
intervals. The vertical bar marks zero.

5The graph is plotted according to results in Table A9, Table A10, and Table All.
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Figure A7: Parallel-Trend Visualization in the Treated and Control Group. The outcome
variables for the three figures at the top are workplace accident deaths. The outcome vari-

ables for the figures at the bottom are workplace accident counts.

Missing data points

indicates no such accident was recorded in the dataset. The solid lines connect the annual
average for the treated group, represented by solid circles. The dash lines connect the an-
nual average for the control group, represented by empty circles. The vertical line separates
the pre-and post-treatment period by marking 2003, which is one year before the treatment

period.
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